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RANTES, IL-6, MIP-1, MDC, and MMP-9, whereas Pd or Dp
alone at these concentrations had little or no effect. Dp is known
to increase cAMP in mononuclear cells by multiple mechanisms
including inhibition of phosphodiesterases (PDEs). The cAMP
activator forskolin synergized with Pd suggesting elevated cAMP
plays a key role in the synergistic response. The PKA inhibitor
H89 did not block the synergistic suppression of RANTES and
MDC suggesting that synergy is PKA independent. To evaluate
dissociation of anti-inﬂammatory responses from a GC-mediated
toxicity such as adrenal insufﬁciency, we evaluated expression of
proopiomelanocortin (POMC) in the murine corticotroph cell line
AtT-20/D16v-F2 by RT-PCR. As expected, Pd treatment resulted
in dose-dependent reduction of POMC expression to a maximum
of 40%, and Dp treatment did not alter this dose-dependent re-
duction. Similarly, Dp did not increase the Pd-induced transcrip-
tion of a reporter gene controlled by four glucocorticoid response
elements expressed in the T-cell line CCRF-CEM HSB-2. Am-
pliﬁcation of Pd anti-inﬂammatory activity by Dp was therefore
demonstrated not to extend to models of trans-activating and
cis-repressing side effects of the steroid. These data suggest
the unique set of molecular targets modulated by Dp drives the
dissociated activity proﬁle of CRx-102.
Conclusions: Treatment with CRx-102 suppresses a unique set
of cytokines, chemokines and MMPs that have been implicated
in the pathogenesis of OA and RA. The components of CRx-
102 impact cAMP- and GCR-regulated signaling pathways to
synergistically suppress key inﬂammatory mediators including
TNFα, IL-6, RANTES, and MMP-9. The ampliﬁcation of Pd anti-
inﬂammatory activity by Dp does not extend to traditional cis-
repression, or trans-activation GRE-regulated side effects. These
data show that combining Pd and Dp results in a synergistic
multi-target mechanism that inhibits key effectors underlying OA
and RA and suggests that CRx-102 may be a valuable new
therapeutic agent to treat arthritis.
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Purpose: The production of inﬂammatory and degradative
mediators by synovial cells contributes to the progression
of osteoarthritis (OA). We have shown previously that heme
oxygenase-1 (HO-1) induction exerts protective effects in OA
cartilage and chondrocytes. These data prompted us to study
the possible role of this pathway in the response of OA synovio-
cytes to pro-inﬂammatory cytokines.
Methods: Synovial tissue samples were obtained from 15 OA
patients undergoing total knee joint replacement. Synoviocytes
(ﬁbroblasts and macrophage-like) were obtained by digestion
with collagenase IA, cultured in third passage and treated with
IL-1β, TNFα, IL-17 or IL-13 for 24 h. The HO-1 inducer cobalt
protoporphyrin IX (CoPP, 10 µM) or the CO-releasing molecule,
tricarbonyldichlororuthenium(II) (CORM-2, 100 µM) were used in
some experiments. Matrix metalloproteinase (MMP) activity was
determined by ﬂuorometric procedures and cytokine levels by
ELISA. Protein expression was studied by western blot.
Results: Basal HO-1 expression in synovial cells was down-
regulated by pro-inﬂammatory cytokines and up-regulated by
IL-13. Changes in HO-1 expression inversely correlated with
the levels of pro-inﬂammatory mediators. Induction of HO-1 or
CO released by CORM-2 signiﬁcantly inhibited MMP activity
in OA synoviocytes stimulated with IL-1β. CoPP treatment also
resulted in increased production of the anti-inﬂammatory cytokine
IL-10, while CORM-2 signiﬁcantly reduced the levels of the pro-
inﬂammatory cytokine IL-6. The effects of CoPP and CORM-2
on OA synoviocytes may be mediated by the inhibition of ERK
and JNK phosphorylation.
Conclusions: Our data indicate that pro-inﬂammatory and anti-
inﬂammatory cytokines regulate HO-1 in OA synoviocytes. HO-1
could control cytokine-driven activation of ERK, JNK as well as
pro-inﬂammatory and destructive features.
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Purpose: The aim of this study was to examine the relationship
between obesity and insulin resistance expression with objective
diagnostic data of osteoarthritis.
Methods: It was examined 179 patients 50,48±5,81 years old
with osteoarthritis. M ± SD of radiological stage (the Kellgren
and Lawrence (K/L) grading scale) was 2,11±0,48, the degree of
joints functional insufﬁciency - 1,72±0,71. There was executed
correlation analysis of objective parameters of osteoarthritis (ra-
diological stage, presence synovitis of knee joints, functional dis-
ability of joints) with components of metabolic syndrome, plasma
insulin and C-peptide, and also settlement insulin resistance
indexes (Caro, HOMA-IR, QUICKI and ISI).
Results: The body mass index (BMI) was exceeded 25 kg/m2
in 158 (88,27%) patients. Metabolic syndrome was diagnosed
in 173 (96,65%) (criteria IDF, 2005). The indices of insulin re-
sistance (M ± SD) were the following: insulin - 35,43 ± 12,83,
C-peptide - 4,85 ± 12,84, the indices Caro- 0,18±0,09, HOMA-
IR- 8,94±4,94, ISI- 6,68±2,65, QUICKI- 0,20±0,02. Radiological
stage of osteoarthritis correlated (p<0,05) with BMI (r=0,33),
waist circumference (r=0,24) and the age (r=0,26). The correla-
tions of the functional insufﬁciency of joints were nearer with BMI
(r=0,58), waist circumference (r=0,41), and there were also re-
vealed relationship with the C-peptide (r=0,39), the glucose of the
blood on an empty stomach (r=0,23), plasma insulin (r=0,24), ar-
terial hypertension (r=0,20), indices HOMA-IR (r=0,30), QUICKI
(r= -0,32), Caro (r= -0,20) (p<0,05). Synovitis of knee joints were
in the correlation dependence on BMI (r=0,39), waist circum-
ference (r=0,27), joints functions insufﬁciency (r=0,58), plasma
C-peptide (r=0,33), glucose (r=0,23), insulin (r=0,24), HOMA-IR
(r=0,29), QUICKI (r= -0,28), Caro (r= -0,16) (p<0,05).
Conclusions: These data demonstrate explicit dependence be-
tween the inﬂammation in osteoarthritis (synovitis of knee joints,
functional disability of joints) and insulin resistance. Possibly, the
obtained results reﬂect the anti-inﬂammation function of insulin,
which is synthesized in excess with these states. That must
be noted that analyzed signs of osteoarthritis, are more tightly
connected with total obesity, determined from BMI, and with
C-peptide, than with the abdominal form of obesity. The radio-
logical changes, characteristic of osteoarthritis, are obligatory for
metabolic syndrome, independent of the clinical manifestations
brightness.
